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Supplementary Fig. S1 | Representative Raman spectrum of ESCC for diagnostic 

model development. The S/N ratio of Raman spectra is >10 by using the in vivo 

fiber-optic Raman technique developed.  Prominent esophageal tissue Raman peaks 

with tentative assignments	   can be observed in the FP region, i.e., 853 (v(C-C) 

proteins), 1004 (νs(C-C) ring breathing of phenylalanine), 1078 (ν(C-C) of lipids), 

1265 (amide III v(C-N) and δ(N-H) of proteins), 1302 (CH2 twisting and wagging of 

lipids), 1335 (CH3CH2 twisting of proteins and nucleic acids), 1445 (δ(CH2) 

deformation of proteins and lipids), 1618 (v(C=C) of porphyrins), 1655 (amide I 

v(C=O) of proteins), and 1745 cm-1 (v(C=O) of phospholipids). Intense Raman peaks 

are also observed in the HW region i.e., 2850 and 2885 cm−1 (symmetric and 

asymmetric CH2 stretching of lipids), 2940 cm−1 (CH3 stretching of proteins), ~3300 

cm−1 (amide A (NH stretching of proteins)) and the broad Raman band of water (OH 

stretching vibrations peaking at ~3250 and ~3400 cm−1).  

 



 

Supplementary Fig. S2 | The mean in vivo FP/HW Raman spectra ± 1 standard 

deviation (SD) of the testing dataset (20% of the total dataset) (normal (n=124); 

ESCC (n=110)) for independent validation.  

 

 



 

Supplementary Fig. S3 | The predictive probabilities of in vivo Raman spectra 

belonging to (i) normal esophagus (n=124), and (ii) ESCC (n=110) of the testing 

dataset (20% of the total dataset), using the diagnostic models developed with the FP, 

HW and the integrated FP/HW Raman techniques, respectively. (○) normal; (▲) 

ESCC. 

 

	  


